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RESPONSE TO WRITTEN OPINION UNDER RULE 66.3 PCT 
This paper is filed in response to the Written Opinion dated 16 June 2004. It is 



respectfully requested that the claims be amended as indicated below and that the objections to the 
claims be reconsidered in view of the amendments and remarks that follow the amendments. 

CLAIM AMENDMENTS UNDER RULE 66.4 PCT 
Please amend claims 1, 26 and 28 as shown below, with material to be deleted struck 
through and material to be added underlined. 

1. A live attenuated derivative of a pathogenic Entorobaotoriaceao S almonella species c onsisting 
essentially of 



Daniel S. Kasten 




Type or Print Name 



Signature 



(a) a means for regulatable expression of a gene that encodes a regulatory protein, wherein 
non-e xpression of said regulatory protein in vivo causes synthesis of antigenic protoins a first antigen 
that aFe-is_conserved among Ent e robaoXoviaQoa e S almonella species and E. coli strains: and 




(b) a means for regulatable synthesis of a seeead -first carbohydrate antigen, wherein said 
seeead-first carbohydrate antigen ceases to be synthesized in vivo, exposing a second carbohydrate 
antigen that is conserved among Entcrobactcriacca cS almonella species and E coli strains: 

wherein said attenuated derivative has enhanced ability to induce eress -cross-p rotective 
immunit y against Entcrobactcriacca cS almonella species and E coli strains . 

2. Tho live att e nuated derivativ e of claim 1, wherein paid means of rogulatoblo expr e ssion comprises 
substituting th e promot e r of said gone that encodes a regulatory protein with a rogulatablo promoter. 

2. The live attenuated derivativ e of claim L further comprising a means for non-expression of a 
serotvpe-specific antigen. 

3. The live attenuated derivati ve of claim 2, wherein said means for non-expression of a serotype- 
specific antigen comprises a mut ation in a gene selected from the group consisting of fliC and flj A 

4. The live attenuated derivative of claim 3, wherein said mutation is a deletion mutation. 

5. The live attenuated derivative of claim L wherein said means of regulatable expression comprises 
subs tituting the promoter of said gene that encodes a regulatory protein with a regulatable promoter. 

36. The live attenuated derivative of claim ^wherein said regulatable promoter is the araCP BAD 
repressor-activator-promoter system. 

7. The live attenuated derivative of claim 6 wherein said g en e that encodes a regulatory protein is 
selected from the grou p consisting of fur. rpoS. phoPO. dam. omp¥L cva and crp. 

[4]8. The live attenuated derivative of claim 3-Iwherein said carbohydrate antigen is an LPS O- 
antigen. 

S9. The live attenuated derivative of claim 4-8_wherein said means for regulatable synthesis 
comprises a mutation in a gene that encodes a product necessary for synthesis of LPS O-antigen. 

610. The live attenuated derivative of claim 59, wherein said means for regulatable synthesis 
comprises a mutation in the pmi gene. 
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71 1. A method for inducing an immune response sufficient for protection against infection by 
Ent e robaotcriaceae S almonella species and E. coli strains, said method comprising administering to an 
individual the live attenuated derivative of claim 1. 



S12. A live attenuated derivative of a pathogenic Ent e roboctoriaoea S almonella species, consisting 
essentially of 

(a) a means for regulatable expression of a fur gene; and 

(b) a mutation that renders a pmi gene inoperable, 

wherein said attenuated derivative has enhanced ability to induce eress-cross^protective 
immunity against Enterobacteriaoeao ff a//tto;7e//a species and K colt 

913. The live attenuated derivative of claim S-12 wherein said means of (a) comprises substituting the 
fur promoter with a regulatable promoter. 

+014. The live attenuated derivative of claim £12. wherein said means of (a) comprises replacing the 
fur promoter with the araCP BAD activator-repressor-promoter system. 

44-15. The live attenuated derivative of claim S-12 wherein said means of (a) comprises the 
APfur223-: :araCPp jryfur genetic construction. 

4516. The live attenuated derivative of claim &-12 wherein said mutation of (b) is a deletion mutation. 

±347. A method of inducing a cross-protective immune response against Entorobaotoriaooao 
Salmonella species, said method comprising administering to an individual the live attenuated 
derivative of any of claims &-4S2-4. 

4418. A live attenuated derivative of a pathogenic Entorobaot e riacoao S almonella species c onsisting 
essentially of 

(a) a means for regulatable expression of a first surface antigen, wherein said first surface 
antigen is conserved among Entcrobncteriac e ae Salmonella species and E. coli strains: and 

(b) a means for regulatable expression of a second surface antigen, wherein said second 
surface antigen is not conserved among Entorobaotoriaoca o Salmonella species and E, coli strains. 

wherein up regulation of said first surface antigen and down regulation of said second surface 
antigen results in enhanced ability of said attenuated derivative to produce immunity against 
Ent e robact e riaceae Salmonella species and E. coli strains . 
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4419. A vaccine comprising a live attenuated strain of Salmonella, wherein said live attenuated strain 
consists essentially of 

(a) a mutation in a pmi gene that renders said pmi gene non functional; and; 

(b) a genetic construction that allows for regulatable expression of a fur gene, 
wherein said vaccine has enhanced ability to stimulate cross protective immunity against 

Entcrobactcriacca aS almonella species and E. coli strains . 

4420. A method for inducing an immune response to Entorobacteriao e a e S almonella specie s and E, 
coli strains c omprising administering to an individual a live attenuated derivative of a pathogenic 
Entorobaotoriaceae S almonella species t hat is capable of colonizing the intestinal tract and reaching 
and persisting in the Gut Associated Lymphoid Tissue, and wherein expression of at least one 
conserved surface antigen is up regulated and at least one non-conserved surface antigen is down 
regulated in said attenuated derivative when said attenuated derivative is in the lymphoid tissue of the 
individual, wherein said live attenuated derivative has enhanced ability to stimulate cross protective 
immunity against infection by Ent e robactoriaooa e Salmonella species and E. coli strains. 

4321. A vaccine comprising a live attenuated strain of Salmonella, wherein said live attenuated strain 
consists essentially of 

(a) a mutation that renders a pmi gene non functional; and 

(b) a regulatable promotor operably linked to a fur gene wherein said fur gene is expressed 
when said attenuated strain is in the intestinal tract of an individual and said fur gene is not expressed 
when said attenuated strain is within internal tissues of an individual. 

4S22. The vaccine of claim ±7-21 wherein said regulatable promoter comprises the araCP BAD 
activator-repressor-promoter system. 

4923 . A live attenuated derivative of a» Entcropathopcnie S almonella species bacteria consisting 
essentially of 

(a) a means for regulatable synthesis of LPS Oantigen side chains, wherein said O-antigen 
side chains are synthesized when said attenuated derivative is in the intestinal tract of an individual 
and are not synthesized when said attenuated derivative is within internal tissues of an individual; and 

(b) a means for regulatable expression of a fur gene, wherein said fur gene is expressed when 
said attenuated derivative is in the intestinal tract of an individual and wherein said fur gene is not 
expressed when said attenuated derivative within internal tissues of an individual 

wherein said attenuated derivative has increased ability to induce efoss -cross- protective 
immunity against infection Irea-by Entcrobactcriacca eS almonella species and E coli strains . 
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3024. The live attenuated derivative of claim 43-23 wherein said means for regulatable synthesis 
comprises a mutation in a gene that encodes a product necessary for synthesis of LPS O-antigens. 

2425 . The live attenuated derivative of claim 30-24 wherein said gene that encodes a product 
necessary for synthesis of LPS O-antigens is a pmi gene. 

3326. A live attenuated derivative of a Salmonella typhimuriitm comprising 

(a) a APfur: :TTaraCP B Anfur deletion-insertion mutation; and 

(b) a Apmi mutation 

3322. A recombinant bacterial strain consisting essentially of a means of regulatable expression of a 
virulence gene, wherein said regulatable expression of a virulence gene renders said bacterial strain 
attenuated while maintaining immunogenicity. 

28. The recombinant Salmonella of claim 27, wherein said virulence gene is selected from the group 
consisting of ctroA. aroC. aroD. cva. crp. cdt. ompR. htrA. hemA. purA. purB. rfa. rib, asd ompC and 
ompF. 

3429. The recombinant bacterial strain of claim 3327, wherein said means of regulatable expression 
comprises substituting the promoter for said virulence gene with the araCPsAD repressor-activator- 
promoter system. 

3530. The recombinant bacterial strain of claim 3429, wherein said virulence gene is a fur gene. 

26. Th e r e combinant bact e rial strain of claim 25, wherein said bacterial strain is a strain of 
Salmonella. 

323L The recombinant bacterial strain of claim 3630, further comprising a Apmi mutation. 

3*32. A live attenuated derivative of a pathogenic Enterobacteriaceae species consisting essentially 
of a APfiir: :araCP B Anfur genetic construction. 

29. The live attenuated derivative of claim 2 8 , wh e rein said speci e s is Salmonella. 

33. (new) A live attenuated derivative of a pathogenic Salmonella species consisting essentially of 




(a) a means for regulatable expression of a gene that encodes a regulatory protein, wherein 
non-expression of said regulatory protein in vivo causes synthesis of a first antigen that is conserved 
among Salmonella species and R coli strains; and 

(b) a means for regulatable synthesis of a first carbohydrate antigen, wherein said first 
carbohydrate antigen ceases to be synthesized in vivo, exposing a second carbohydrate antigen that is 
conserved among Salmonella species and & coli strains; and 

(c) a mutation of fliC orfljB, wherein said mutation results in deletion of the variable domain 
while retaining the N-terminal and C-terminal constant domains of flagellar proteins; 

wherein said attenuated derivative has enhanced ability to induce cross-protective immunity 
against Salmonella species and E. coli strains. 

34. (new) The live attenuated derivative of claim 1, further comprising a means for biological 
containment. 



35. (new) The live attenuated derivative of claim 34, wherein said means comprises a mutation that 
abolishes motility, prevents synthesis of the exopolysaccharide colanic acid, prevents synthesis of 
components of the bacterial extracellular matrix, reduces ability to withstand the stresses of stationary 
phase and starvation, reduces ability to use nucleic acids as a nutrient, or uncouples regulation of 
cellular activities from a dependence on protein synthesis. 

36. (new) The live attenuated derivative of claim 35, wherein said mutation is selected from the 
group consisting of A(gmd-fcty26 9 AagfBAC8U 9 AbcsABZC21I8, AbcsABZC2119 9 AadrA1418 9 
AmlrA34, AyhiX36::TT 9 AendA23U 9 ArelA1123. 

37. (new) The live attenuated derivative of claim 35, wherein said mutation consists of a mutation in 
a gene selected from the group consisting of gmd,fcl 9 agf t bcs, adr, mlr, yhi t end and rel 

38. (new) The live attenuated derivative of claim 1, further comprising a mutation in a gene selected 
from the group consisting of sip and sop. 

39. (new) The live attenuated derivative of claim 38, wherein said mutation is AsopB1925. 

40. (new) The live attenuated derivative of claim 1, wherein said live attenuated derivative comprises 
the AilvG3::TTaraCP BAD lacI genetic construction. 
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Request for reconsideration: 

It is respectfully requested that the amendments that are described above and the 
replacement pages that are attached hereto be entered into the case and that the application be 
reexamined in view of the amendments and the remarks that follow the amendments. Applicants 
believe that all objections to the PCT patentability requirements are resolved by the amendments and 
arguments made above. Withdrawal of those objections in the International Preliminary Examination 
Report are therefore respectfully requested. 

Respectfully submitted, 

kJi>^ — 

Daniel S. Kasten 
THOMPSON COBURN LLP 
One US Bank Plaza 
St. Louis, MO 63101 
(314)552-6000 
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r. C 10/511616 

^TOf^PCr/PTO 1 5 OCT fflM 

CLAIMS: 

1. A live attenuated derivative of a pathogenic Salmonella species consisting 
essentially of 

(a) a means for regulatabte expression of a gene that encodes a regulatory 
protein, wherein non-expression of said regulatory protein in vivo causes synthesis of 
a first antigen that is conserved among Salmonella species and £ co// strains; and 

(b) a means for regulatabte synthesis of a first carbohydrate antigen, wherein 
said first carbohydrate antigen ceases to be synthesized in vivo, exposing a second 
carbohydrate antigen that is conserved among Salmonella species and E. coli 
strains; 

wherein said attenuated derivative has enhanced ability to induce cross- 
protective immunity against Salmonella species and E. coli strains. 

2. The live attenuated derivative of claim 1 , further comprising a means for non- 
expression of a serotype-specific antigen. 

3. The live attenuated derivative of claim 2, wherein said means for non-expression 
of a serotype-specific antigen comprises a mutation in a gene selected from the 
group consisting of fliC and fljS. 

4. The live attenuated derivative of claim 3, wherein said mutation is a deletion 
mutation. 

5. The live attenuated derivative of claim 1, wherein said means of regulatable 
expression comprises substituting the promoter of said gene that encodes a 
regulatory protein with a regulatable promoter. 

6. The live attenuated derivative of claim 5 wherein said regulatable promoter is the 
araCPsAD repressor-activator-promoter system. 

7. The live attenuated derivative of claim 6 wherein said gene that encodes a 
regulatory protein is selected from the group consisting of fur, rpoS, phoPQ, dam, 
ompR, cya and crp. 
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8. The live attenuated derivative of claim 1 wherein said carbohydrate antigen is an 
LPS O-antigen. 

9. The live attenuated derivative of claim 8 wherein said means for regulatable 
synthesis comprises a mutation in a gene that encodes a product necessary for 
synthesis of LPS O-antigen. 

10. The live attenuated derivative of claim 9, wherein said means for regulatable 
synthesis comprises a mutation in the pm/ gene. 

1 1 . A method for inducing an immune response sufficient for protection against 
infection by Salmonella species and E. coli strains, said method comprising 
administering to an individual the live attenuated derivative of claim 1. 

12. A live attenuated derivative of a pathogenic Salmonella species, consisting 
essentially of 

(a) a means for regulatable expression of a fur gene; and 

(b) a mutation that renders a pmi gene inoperable, 

wherein said attenuated derivative has enhanced ability to induce cross- 
protective immunity against Salmonella species and E. coli 

13. The live attenuated derivative of claim 12 wherein said means of (a) comprises 
substituting the fur promoter with a regulatable promoter. 

14. The live attenuated derivative of claim 12, wherein said means of (a) comprises 
replacing the fur promoter with the araCPw activator-repressor-promoter system. 

15. The live attenuated derivative of claim 12 wherein said means of (a) comprises 
the APfur.:araCP RA nfur genetic construction. 

16. The live attenuated derivative of claim 12 wherein said mutation of (b) is a 
deletion mutation. 
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17. A method of inducing a cross^protective immune response against Salmonella 
sped s, said method comprising administering to an individual the live attenuated 
derivative of any of claims 2-4. 



18. A live attenuated derivative of a pathogenic Salmonella species consisting 
essentially of 

(a) a means for regulatable expression of a first surface antigen, wherein said 
first surface antigen is conserved among Salmonella species and E. coli strains; and 

(b) a means for regulatable expression of a second surface antigen, wherein 
said second surface antigen is not conserved among Salmonella species and E. coli 
strains, 

wherein up regulation of said first surface antigen and down regulation of said 
second surface antigen results in enhanced ability of said attenuated derivative to 
produce immunity against Salmonella species and E. coli strains. 

19. A vaccine comprising a live attenuated strain of Salmonella, wherein said live 
attenuated strain consists essentially of 

(a) a mutation in a pmi gene that renders said pmi gene non functional; and; 

(b) a genetic construction that allows for regulatable expression of a fur gene, 
wherein said vaccine has enhanced ability to stimulate cross protective 

immunity against Salmonella species and E. coli strains. 

20. A method for inducing an immune response to Salmonella species and E. coli 
strains comprising administering to an individual a live attenuated derivative of a 
pathogenic Salmonella species that is capable of colonizing the intestinal tract and 
reaching and persisting in the Gut Associated Lymphoid Tissue, and wherein 
expression of at least one conserved surface antigen is up regulated and at least one 
non-conserved surface antigen is down regulated in said attenuated derivative when 
said attenuated derivative is in the lymphoid tissue of the individual, wherein said live 
attenuated derivative has enhanced ability to stimulate cross protective immunity 
against infection by Salmonella species and E. coli strains. 

21. A vaccine comprising a live attenuated strain of Salmonella, wherein said live 
attenuated strain consists essentially of 

(a) a mutation that renders a pmi gene non functional; and 
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(b) a regulatabl promoter operably linked to a fur gene wherein said fur gen 
is expressed when said attenuated strain is in the intestinal tract of an individual and 
said fur gene is not expressed when said attenuated strain is within internal tissues of 
an individual. 

22. The vaccine of claim 21 wherein said regulatable promoter comprises the 
araCPaAD activator-repressor-promoter system. 

23. A live attenuated derivative of a Salmonella species consisting essentially of 

(a) a means for regulatable synthesis of LPS O-antigen side chains, wherein 
said O-antigen side chains are synthesized when said attenuated derivative is in the 
intestinal tract of an individual and are not synthesized when said attenuated 
derivative is within internal tissues of an individual; and 

(b) a means for regulatable expression of a fur gene, wherein said fur gene is 
expressed when said attenuated derivative is in the intestinal tract of an individual 
and wherein said fur gene is not expressed when said attenuated derivative within 
internal tissues of an individual 

wherein said attenuated derivative has increased ability to induce cross- 
protective immunity against infection by Salmonella species and E. coli strains. 

24. The live attenuated derivative of claim 23 wherein said means for regulatable 
synthesis comprises a mutation in a gene that encodes a product necessary for 
synthesis of LPS Oantigens. 

25. The live attenuated derivative of claim 24 wherein said gene that encodes a 
product necessary for synthesis of LPS O-antigens is a pmi gene. 

26. A live attenuated derivative of a Salmonella typhimurium comprising 

(a) a APfur:TTa/BCPaAD^r deletion-insertion mutation; and 

(b) a Lpmi mutation 

27. A recombinant bacterial strain consisting essentially of a means of regulatable 
expression of a virulence gene, wherein said regulatable expression of a virulence 
gene renders said bacterial strain attenuated while maintaining immunogenicity. 
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28. The recombinant Salmonella of claim 27, wherein said virulence gene is selected 
from the group consisting of aroA, aroC, aroD, cya, crp, cdt f ompR, MrA, hemA, 
purA, purB, rfa, rfb, asd ompC and ompF. 

29. The recombinant bacterial strain of claim 27, wherein said means of regulatable 
expression comprises substituting the promoter for said virulence gene with the 
araCPsAD repressor-activator-promoter system. 

30. The recombinant bacterial strain of claim 29, wherein said virulence gene is a fur 
gene. 

31. The recombinant bacterial strain of claim 30, further comprising a Ap/n/ mutation. 

32. A live attenuated derivative of a pathogenic Enterobacteriaceae species 
consisting essentially of a APfur/.araCPBAofur genetic construction. 

33. A live attenuated derivative of a pathogenic Salmonella species consisting 
essentially of 

(a) a means for regulatable expression of a gene that encodes a regulatory 
protein, wherein non-expression of said regulatory protein in vivo causes synthesis of 
a first antigen that is conserved among Salmonella species and E coll strains; and 

(b) a means for regulatable synthesis of a first carbohydrate antigen, wherein 
said first carbohydrate antigen ceases to be synthesized in vivo, exposing a second 
carbohydrate antigen that is conserved among Salmonella species and E. coli 
strains; and 

(c) a mutation of fliC orfljB, wherein said mutation results in deletion of the 
variable domain while retaining the N-terminal and C-terminal constant domains of 
flagellar proteins; 

wherein said attenuated derivative has enhanced ability to induce cross- 
protective immunity against Salmonella species and E. coli strains. 

34. The live attenuated derivative of claim 1 , further comprising a means for 
biological containment. 
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35. The live attenuated derivativ of claim 34, wherein said means comprises a 
mutation that abolishes motility, prevents synthesis of the exopolysaccharide colanic 
acid, prevents synthesis of components of the bacterial extracellular matrix, reduces 
ability to withstand the stresses of stationary phase and starvation, reduces ability to 
use nucleic acids as a nutrient, or uncouples regulation of cellular activities from a 
dependence on protein synthesis. 

36. The live attenuated derivative of claim 35, wherein said mutation is selected from 
the group consisting of A(gmd-fc/)-26, LagfBAC811 % LbcsABZC2118, 
LbcsABZC2119, AadrA1418 t AmlrA34, LyhiR36::TT t AendA2311 9 LrelA1123. 

37. The live attenuated derivative of claim 35, wherein said mutation consists of a 
mutation in a gene selected from the group consisting of gmd, fcl, agf, bcs, adr, mlr, 
yhi, end and rel. 

38. The live attenuated derivative of claim 1 , further comprising a mutation in a gene 
selected from the group consisting of sip and sop. 

39. The live attenuated derivative of claim 38, wherein said mutation is AsopB1925. 

40. The live attenuated derivative of claim 1, wherein said live attenuated derivative 
comprises the AilvG3: iTTaraCPsAolscI genetic construction. 
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